Additional information about the structural features of HF etched
QD is shown as the inset panel of Figure S1 (c). The log-normal distribution shown in Figure S2 (d) suggest that though the distribution spans over diameters varying from less than 1 to 4 nm, the smaller particles are more abundant than the comparatively larger ones. Hence, in an ensemble measurement the smaller particles dictate the overall behavior of the system. Such ultra-small nanocrystals of Si are expected to exhibit quantum size effects and are hence referred to as Si QDs in the paper. oriented nanostructures, as it would be very difficult to simultaneously image all nanocrystals at a given focus setting. Second, in a particular image acquiring process, image settings are optimized for resolving the fringes of a single nanocrystal. This requires aligning the electron beam with the zone axis of the crystal structure under observation. For bulk crystalline material, this alignment is relatively easy because the imaging is sensitive to any deviation from the zone axis. However, for nanostructures it is very difficult to verify whether the imaging is along a zone axis.
1 Studies of Si and metal NPs have shown that resolvable lattice fringes can be achieved for a wide range of tilt angles away from the zone axis resulting in erroneous lattice spacing values. 2 The third problem associated with HRTEM imaging of individual nanocrystal is image delocalization, where fringes can extended beyond the true size of the particle. This effect can result in overestimating particle sizes and can be significant when the defocus setting is far from optimal. 3 In fact the TEM images of a two-component polymer composite NPs encapsulating Si
QDs and Au NPs, reported recently, 4 were unable to confirm the presence of Si, which the authors attributed to the low scattering factor of Si. In our work, TEM imaging and analyses were done, keeping in mind the above limitations and the measured sizes (corrected up to the first decimal place) are reported only when substantive confidence could be drawn from the measurements and analyses.
Finally, it may also be noted that despite the representative images we do not claim that all the nanostructures in our sample are typical core-shell nanostructures with an Au layer surrounding the Si QD, since besides the above shown structures we could also see regions where Si QDs are apparently surrounded by Au NPs. Nevertheless, the core-shell nanostructures are indeed the dominant structures.
Peak assignment of the FTIR spectra:
The assignment of peaks appearing in the FTIR spectra of the Si QDs and the Au NP encapsulated Si QD hybrid were made based on the information provided in Table S1 . 3. Reported variation of PL maxima with particle size of Si nanocrystals: Figure S3 provides a summary of variation of PL maxima with particle size of Si nanocrystals, passivated by different ligands, extracted from few significant reports over the past two decades. 
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